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	Type of Project: New Standard

	1.1 Project Number: P802.11__   (not yet assigned)

	1.2 Type of Document: Standard for

	1.3 Life Cycle: Full

	1.4 Is this project in ballot now? No


	2.1 Title of Standard: Standard for Information Technology - Telecommunications and information exchange between systems - Local and Metropolitan Area networks - Specific requirements - Part 11: Wireless LAN Gigabit Medium Access Control (MAC) and Physical Layer (PHY) specifications


	3.1 Name of Working Group: Wireless LAN Working Group  

	Contact information for Working Group Chair 
Stuart J Kerry
Email: stuart@ok-brit.com
Phone: 408-474-7356

	Contact Information for Working Group Vice Chair 

Email: 
Phone: 

	3.2 Sponsoring Society and Committee: IEEE Computer Society/Local and Metropolitan Area Networks (C/LM)
Contact information for Sponsor Chair: 
Paul Nikolich
Email: p.nikolich@ieee.org
Phone: 857-205-0050
Contact information for Standards Representative:

Email: 
Phone: 

	3.3 Joint Sponsor:/ ()
Contact information for Sponsor Chair: 

Email: 
Phone: 
Contact information for Standards Representative: 

Email: 
Phone: 

	4.1 Type of Ballot: Individual 

	4.2 Expected Date of Submission for Initial Sponsor Ballot: 2011-11

	4.3 Projected Completion Date for Submittal to RevCom: 2012-11

	5.1 Approximate number of people expected to work on this project: 200


	5.2 Scope of Proposed Standard: This scope of this project is to define the specifications for 802.11 physical layers (PHY) and the 802.11 Medium Access Control (MAC) layer that delivers throughputs greater than or equal to 1 Gbps, as measured at the MAC service access point (SAP), under normal operating conditions, with a typical range no less than 100 meters.


	5.3 Is the completion of this standard is dependent upon the completion of another standard: No 
If yes, please explain:


	5.4 Purpose of Proposed Standard: The purpose of the project is to create a substantially better 802.11 wireless local area network (LAN) user experience by providing significantly higher throughput for current applications and to enable new applications and market segments.


	5.5 Need for the Project: As wireless networks are deployed, users are able to transition applications from fixed, non-wireless links to the convenience, freedom and versatility of wireless links.  These transitions create an evolutionary demand to enhance the wireless network to support new classes of applications with higher bandwidth requirements.  Wireless networks are particularly in need of continual enhancements since the link is by definition shared.
This project will meet that evolving need for higher bandwidth in the projected completion timeframe and enable the transition of the next class of applications to nomadic wireless local area network (LAN) links.

	5.6 Stakeholders for the Standard: All users and implementers of the IEEE 802 wireless local area networks (LANs).

	Intellectual Property 

6.1.a. Has the IEEE-SA policy on intellectual property been presented to those responsible for preparing/submitting this PAR prior to the PAR submittal to the IEEE-SA Standards Board? Yes
If yes, state date: 2007-03-12
If no, please explain: 

6.1.b. Is the Sponsor aware of any copyright permissions needed for this project? No
If yes, please explain: 

6.1.c. Is the Sponsor aware of possible registration activity related to this project? No
If yes, please explain: 

	7.1 Are there other standards or projects with a similar scope?  No
If yes, please explain: 
and answer the following: Sponsor Organization: 
Project/Standard Number: 
Project/Standard Date: 0000-00-00
Project/Standard Title:

	7.2 Future Adoptions
Is there potential for this standard (in part or in whole) to be adopted by another national, regional, or international organization? No

If Yes, the following questions must be answered:
Technical Committee Name and Number: 
Other Organization Contact Information: 
Contact person: 
Contact Email address: 

	7.3 Will this project result in any health, safety, security, or environmental guidance that affects or applies to human health or safety? No
If yes, please explain: 

	7.4 Additional Explanatory Notes: (Item Number and Explanation) 

	8.1 Sponsor Information:
Is the scope of this project within the approved scope/definition of the Sponsor's Charter? Yes
If no, please explain: 


7.4 Additional Explanatory Notes:
Item 12.

This project seeks to achieve a peak throughput of at least 1 Gbps, measured at the MAC data SAP. Depending on the scenario, this represents an improvement of at least 4 times the throughput obtainable using existing or draft 802.11 systems.
There are multiple use case scenarios for the technology that will result from this project.  Accordingly, the task group will undertake the following steps:

1. Identify and define usage models, channel models and related MAC and application assumptions. Initial usage models envisioned include hot-spot, enterprise and residential; others may be included.

2. Identify and define evaluation metrics that characterize the important aspects of a particular usage model.  The evaluation metrics may include but are not limited to the items listed in Table 1, provided as an illustration of the format.
Table 1: Evaluation Metrics

	Evaluation Parameter
	Usage Model 1
	Usage Model 2
	Usage Model 3

	Throughput at the MAC data SAP, Gbps#
	
	
	

	Range, meters
	
	
	

	Aggregate Network Capacity ##
	
	
	

	Power Consumption (peak and average), mW
	
	
	

	Spectral Flexibility *
	
	
	

	Cost / Complexity Flexibility
	
	
	

	Coexistence **
	
	
	


Notes:

# Throughput will be a primary comparison metric, and at least 1 Gbps is the mandatory minimum throughput.  The standard may contain a family of related modes, with different throughputs.

## Definition includes a measure of spectral efficiency.

* That is agnostic to a particular frequency allocation and perhaps able to implement spectral agility.

** The ability of one system to perform a task in a given shared environment in which other systems have an ability to perform their tasks and may or may not be using the same set of rules.

3. Develop a technical requirement specification. 

4. Define a process for evaluations.

The impact of an 802.11 Gigabit Wireless device on the operation of a legacy 802.11 network shall be comparable to that of any other 802.11 legacy device.
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Five Criteria

17.5.1 Broad Market Potential 
A standards project authorized by IEEE 802 shall have a broad market potential. Specifically, it shall have the potential for: 

a) Broad sets of applicability. 

b) Multiple vendors and numerous users. 

c) Balanced costs (LAN versus attached stations). 

a) Demand for WLANs is expected to grow at a 20% Compound Annual Growth Rate (CAGR) over the next five years. Over 75% of all home-networking connections and over 95% of all mobile PC network connections will be via WLAN links by 2011.  New uses such as multimedia, simultaneous transmission of multiple HDTV signals, audio, and on-line gaming and immersive environments, will drive the need for higher throughput in the home.  As usage increases in the corporate and other high-density environments, bandwidth restrictions of a shared media will begin to be realized.  This is very similar to what happened in the wired Ethernet market where the need for higher throughput drove the development and adoption of Fast Ethernet (100 Mbps).  The need for higher throughput drove switching and 100Base-TX adoption, then Gigabit Ethernet (GbE), then 10GbE.  While a switching technology would be desirable for WLAN, this is not technically feasible.  802.11 developments have followed a similar progression from 1 & 2 Mbps, to 11 Mbps, to 54 Mbps, to 300 and 600 Mbps.  The next logical step in wireless LAN technology is to further increase the data throughput of each WLAN link.

b) A wide variety of vendors currently build numerous products for the WLAN marketplace.  It is anticipated that the majority of those vendors, and others, will participate in the standards development process and subsequent commercialization activities.

c) WLAN equipment is accepted as having balanced costs. The development of Gigabit Wireless capabilities will not disrupt the established balance.

17.5.2 Compatibility 
IEEE 802 defines a family of standards. All standards shall be in conformance with the IEEE 802.1 Architecture, Management, and Interworking documents as follows: 802. Overview and Architecture, 802.1D, 802.1Q, and parts of 802.1f. If any variances in conformance emerge, they shall be thoroughly disclosed and reviewed with 802. 

Each standard in the IEEE 802 family of standards shall include a definition of managed objects that are compatible with systems management standards. 

Compatibility with IEEE 802 requirements will be accomplished by keeping the MAC SAP interface the same as the existing 802.11 standard.  The proposed amendment shall introduce no 802.1 architectural changes.  The MAC SAP definition shall not be altered ensuring that all LLC and MAC interfaces are compatible to and in conformance with the IEEE 802.1 Architecture, Management and Internetworking standards.  New managed objects shall be defined as necessary in a format and structure consistent with existing 802.11 managed objects.

17.5.3 Distinct Identity 
Each IEEE 802 standard shall have a distinct identity. To achieve this, each authorized project shall be: 

a) Substantially different from other IEEE 802 standards. 

b) One unique solution per problem (not two solutions to a problem). 

c) Easy for the document reader to select the relevant specification. 

a) This project will result in a wireless LAN with higher throughput than provided by 802.11a, 802.11b, 802.11g and 802.11n.  The goal is to increase the overall system throughput by considering new technologies for the both PHY and MAC layers.

IEEE P802.15 study group SG3c intends to support higher physical data rates than those currently defined by P802.15 task group 3, and similar to those targeted by this proposal.   However, the applications of 802.11 and 802.15 are different.  802.15 defines standards for short-range wireless personal area networks, 802.11 defines standards for relatively longer-range wireless local area networks.   The different requirements of each group will result in different standards that satisfy the purpose and scope defined in each project’s PAR.
b) There are no other wireless LAN standards providing significantly higher throughput than 802.11n.

c) The Gigabit Wireless standard will differentiate itself from other IEEE 802 wireless standards via the title which stresses the specification of gigabit speed WLAN technology.

17.5.4 Technical Feasibility 
For a project to be authorized, it shall be able to show its technical feasibility. At a minimum, the proposed project shall show: 

a) Demonstrated system feasibility. 

b) Proven technology, reasonable testing. 

c) Confidence in reliability. 

a) The following documents are examples that support the feasibility of elements of gigabit wireless technology:
[cite any research, technology or simulations presented to the study group that show feasibility]


As a further illustration of feasibility, Draft 802.11n equipment is already in use, which demonstrates the ability of current devices to deliver 150 Mbps and even 300 Mbps of throughput across 802.11 wireless links.  The 802.11n specification includes optional features that allow the support of throughputs up to 600 Mbps.  A simple example to demonstrate the feasibility of achieving throughputs in excess of 1 Gbps would be to double the channel width, which would yield a result of 1.2 Gbps.  Even more advanced technology can be brought to bear on the project which will yield even better results.
b) Until the full extent of the user models referenced in the Gigabit Wireless PAR is understood, the study group cannot completely assess the extent of reasonable testing for those technologies. However, the increased capabilities envisioned for the baseband and RF parts necessary to implement the proposed amendment are in line with the current progress in semiconductor technology.
c) Analysis of current WLAN products and new academic research provides confidence in the reliability of the technology that will be developed by the project.  There are currently reliable WLAN solutions.  The study group envisions that the project will result in similar or improved reliability over current levels.
17.5.4.1 Coexistence of 802 wireless standards specifying devices for unlicensed operation 
A working group proposing a wireless project is required to demonstrate coexistence through the preparation of a Coexistence Assurance (CA) document unless it is not applicable.  The Working Group will create a CA document as part of the WG balloting process.  If the Working Group elects not to create a CA document, it will explain to the EC the reason the CA document is not applicable. 

The 802.11 Working Group will prepare the appropriate Coexistence Assurance document.

Question: Does the CA document need to be prepared prior to submission of the PAR to the EC, or as part of the Gigabit Wireless Task Group activity for completion prior to Sponsor Ballot?
17.5.5 Economic Feasibility
For a project to be authorized, it shall be able to show economic feasibility (so far as can reasonably be estimated) for its intended applications. At a minimum, the proposed project shall show: 

a) Known cost factors, reliable data. 

b) Reasonable cost for performance. 

c) Consideration of installation costs.

a) Support of the proposed standard will likely require a manufacturer to develop a modified radio, modem and firmware.  This is similar in principle to the transition between 802.11b or 802.11g and 802.11n, or between 802.11a and 802.11n.  The cost factors for these transitions are well known and the data for this is well understood.

b) The new standard will provide manufacturers the ability to support gigabit per second wireless throughput speeds. In general, the cost factor changes needed to implement the technology envisioned by the study group are well within the capabilities of existing technology. Competition between manufacturers will ensure that costs remain reasonable.

c) The proposed amendment has no known impact on installation costs.

Notice: This document has been prepared to assist IEEE 802.11. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.
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